PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventor(s): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 3 1 0307.00003 

1/25 



0) 

o 

E 
o 

< 

> 



D) 
CO 



5 



lO 

O 

+ o 

< 

< 
< 
< 

o o x xo 

■ • • • - - • ■ 

e> o x x o £ 

CO 



CD 

LL 



0) 

o 

(0 

CD 



PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventor(s): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 3 1 0307.00003 



2/25 




PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventor(s): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 3 1 0307.00003 

3/25 



£L 
< 

> 



O 

c 
'to 

E <i> 

O D> 
<D TO 

> o 
go 

TO >» 

E o 

•=E CD 

•!= ° 
® >> 

^3 .Q 



TO 
O 



c 

<D 



o 
o 

lOl 
CO I 



CL 
< 
2 
Of 

> 



CL 
< 




CQ 



CO 



T3 
<0 



3 
< 



CO 



CO 

Q 



C 

E 

o 
o 

CO 



o 



o 

CM 




PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventor(s): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 3 1 0307.00003 

4/25 



CofEl 




Mini-vRNAP 



rmB 



Plasmid name: pMini-vRNAP 
Plasmid size: 7426 bp 
Constructed by: K. M. Kazmlerczak 
Construction date: 2/2000 
Comments: Insert cloned into Invitrogen 
pBAD 8 expression plasmid 



FIG 4 



PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventor(s): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 310307.00003 

5/25 



Purification of clloned vRSSSAP and oiine-vRNAP 



TALON monoQ kDA 



mini 




FUG 5 



PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventor(s): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 310307.00003 

6/25 



Activation of N4 vRNAP transcription by Eco SSB 
at different ssDNA concentrations 



ssDNA, nM 0.8 4 20 
EcoSSB + - + - + - 



run off — ► 




FIG 6 



PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventor(s): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 310307.00003 

7/25 




PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventor(s): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 310307.00003 



8/25 



Q c 

CD .2 

c to 

CD C 

*- to 

M— 1_ 

o 

<D CL 
TO < 

CO 

<D > 

si 

CO o 
O 3 

o 33 

m o 

°£ 

° £ 
<1> (0 

it 
LU 



CD 
CO 
CO 

O 



0> 
</> 
(0 

o 

3 



CQ 
CO 
CO 



CO 

to 

CO 

< 
z 

Q 

5 



< 

z z 

1 1 



tt t 



CD CQ 

co co 

CO CO 

• • • * 

< < 

z z 

Q OH 



Q 

X 
CM 



a 

z 
a; 



11 



/ \ 



< 

z 

Q 
Q_ 

CM 

CO 


+ 


- HS1 






1 


CO 
1 








CO 






RNA 


+ 


X 

1 






OL 

CM 
CO 


1 


CO 

IE 
1 







00 

o 



t 



< 



DC 



it of 



PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventor(s): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 3 1 0307.00003 



9/25 




PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventor(s): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 310307.00003 




PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventor(s): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 3 1 0307.00003 



11/25 




PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventor(s): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 310307.00003 

12/25 




PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventor(s): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 3 1 0307.00003 




PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventor(s): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 310307.00003 



14/25 




PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventor(s): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 3 1 0307.00003 

15/25 



<0 
<D 
(0 

CL 
< 



c 

mm—* 

£ 
c 

•+-» 

E 
>» 

C 

o 

*C 
O 
<0 

c 
(0 



o 

I 

c 



CD 

>->LL 



c 



CO 



iS 

Q. 

E 
•*-* 
</> 

<u 
o 

X 
LU 



00 
CO 
CO 

o 



E ~ 

D) V 





LL 

>-_ 

< 



g 



M 



CL 

CO 




PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventor(s): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 310307.00003 

16/25 



c 
o 

■ MM 

(0 

+-* 
■ mtmm 

c 

c 
o 

CL 

V. 

o 

if) 



03 33 



tn 

V) 

<s 

CL 

< 

> 

I 



>->Li_ 



Q. 

c 
.55 



CO 
**- 

o 




Li, 



< 
A 



CO 

O 

Li. 



c 

CO 



CL 

o 



PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventor(s): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 310307.00003 

17/25 



CL 




PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventors): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 310307.00003 



18/25 



5* 

GpppG- 



Synthesize 
First-Strand cDNA 



y mRNA Target 

-AAAA(x)*^ 
'TTTT(y) 

3 f 5' ^ Oligo(dT) Primer 



1) Reverse Transcriptase 

2) Remove RNA Target (optional) 

3) Add "tail" (optional) 



3' 

cccc- 



Anneal Promoter Splice 
Template Oligo to Tailed 
First-Strand cDNA 



5' 



-TTTT(y) "Tailed" First-Strand cDNA 



Promoter Splice 
Template Oligo 



Anti-Sense Promoter Sequence 

^ 4 ccc 

ff- r^ h -GGGG 



PROH 



3'^ 



-TTTT(y) Tailed First-Strand cDNA 



Primer Extend Tailed 
First-Strand cDNA on Promoter 
Splice Template Oligo 



DNA Polymerase 



PRCX*) 

3'«B-cccc- 



5 H r -GGGG ^ 

*v \ 



PROH 



9 

(No Primer Extension) 



cfcJoaxyC 



5" 

-TTTT(y) 



\ 



Remove Promoter 
Splice Template Oligo 



PRQ<+) 

3'«-CCCC- 



5' ssDNA 
"TTTT(y) Transcription Substrate 



FIG 18 



PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventor(s): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 310307.00003 



19/25 



5* 

GpppG- 



3* 



mRNA Target 



AAAA<x)' 

< — TTTT(y) 

3' 5' Qligo(dT) Primer 



Synthesize 
First-Strand cDNA 



1) Reverse Transcriptase 

2) Remove RNA Target (optional) 

3) Add "tail" (optional) 



3' 

ccc- 



5* 

-TTTT(y) 



First-Strand cDNA 
Target Sequence 



Anneal Promoter Ligation 
Oiigo and Ligation Splint 
Oligo to First-Strand cDNA 



5' 

PRCK+) (?) 



3' 

9 



Promoter 
Ligation Oligo 



CCC 
GGG 



rfdoaxyG 



Ligation 
Splint Oligo 



-TTTT(y) 



Ligate Promoter Ligation 
Oligo to First-Strand cDNA 



1) Ligase 

2) Remove Ligation Splint Oligo 
(optional) 



PROC+) 

3'-HBhccc- 



5' ssDNA Transcription 
-TTTT(y) 

Substrate 



FIG 19 



PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventors): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 310307.00003 



20/25 



5* 

GpppG 



mRNA Target 




Promoter Primer 



Target 
Ccxn piemen tary 
Portion 




Transcription 
Promoter 



Synthesis of 
First-Strand cDNA 




2) Remove RNA Target (optional) 



1) Reverse Transcriptase 



3* C 



TTTT( Y rU 




Linear Promoter-Containing 
First-Strand cDNA 



PRO<*> 



Circularization of Linear 
Promoter-Containing 
First-Strand cDNA 




Ligase 



Sense Transcription 




^oc v £ri^ Promoler 



Circular ssDNA 
Transcription Substrate 



Linearization of 
Circular ssDNA 
Transcription Substrate 




E.g., Uracil-N-Glycosylase 
and Endonuclease IV 



PRCK+) 



— TTTT(y) 5' 

FIG 20 



Linear ssDNA 
Transcription Substrate 



PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventor(s): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 3 1 0307.00003 



21/25 



Specific Sequence Primer 



3' 



3' 



5 'n 3 ' 



Blocker Oligo 



5* 



First-Strand cDNA 

fill 



Target Nucleic 
Acid 



5' 



5' 



Specific Sequence Primer 

5' Hffli 3' 
3' 



5'HHH- 

3 f 



5' 



DNA Polymerization 



5' 



Removal of Target Nucleic Acid 



<fcfeo*y— * 



y 



PRO(-) 



]5' 



Promoter Splice 
Template Oligo 



1) ON A Polymerization 

2) Removal of Promoter 
Splice Template Oligo 



ssDNA Transcription 
tSsBB 3' Substrate 



Transcription with N4-type RNAP 




RNA 



1 5' RNA 
DNA Polymerization 



3 1 First-Strand cONA 
1 5 f RNA 

Removal of RNA Template 

> 3' First-Strand cDNA 



FIG 21 



PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventor(s): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 3 1 0307.00003 

22/25 



Specific Sequence Primer Blocker Oligo 

3' 



5 . < _ t _ Target Nucleic 
Add 



DNA Polymerization 

First-Strand cDNA 

\ 3* 

3 . 5 . 



Removal of Target Nucleic Acid 

v U proo ^ Promoter Ligation 
1 3. Oligo 



M ^ — M — — 
<fcteaxy _>» Ligation Splint 



1) Ligation 

2) Removal of Ligation Splint 



PRQ( " ) ssDNA Transcription 

5' B1 3' Substrate 



1 



Transcription with N4-type RNAP 




RNA 



Specific Sequence Primer 

5' Hi 3- ^^^^^^^^^ 



DNA Polymerization 



5< MfflB > 3* First-Strand cONA 



1 



Removal of RNA Template 



5' fffinnini ^ 3 ' First-Strand cONA 

I 



FIG 22 



PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventors): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 310307.00003 



23/25 



Transcription 
Termrnatcw Sequences 



\ Transcription 
aM , Sta Phosphor 
..... \® 5' 



AAAA(x) * HrO 5 f cDNA Promoter 



3' TTTT (y ^l^^ ^-r— primer 

PROO 

»— r— 1 1 

Target » 
Complementary Transcription 
Portion Promoter 



Reverse Transcription 
with RNaseH-plus RT 



® 5* Linear Promoter-Containing 
y C TTTT(y)-KBil^ X First-Strand cDNA 

PROO 



Ligation 




Sense Transcription 

p *Of* ; ^rx^ 



J 



Circular ssDNA 
Transcription Substrate 



Transcription with 
an N4-type RNAP 




AAAA(y) 3' 
AAAA(y) 3' 
AAAA(y) 3' 



FIG 23 



RNA 



PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventors): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 3 1 0307.00003 



24/25 

mRNA Target p**^ 
5' ^ 3' /°~* 

GpppG -AAAA(x) © 5' Promoter 

* TTTT ( yHZZK <-r~ pnmer 

PROM 

1 — i — 1 | 

Target I 
Complementary Ana- Sense 
Portion Promoter 



Synthesis of I 1) Reverse Transcriptase 

First-Strand cDNA I 2 ) Remove Target Nucleic Acid 



3' C- 



0 5. Linear Anti-Sense 
-TTTT(v H r Promoter-Containing 



PRO() 



First-Strand cDNA 



Circularization of 
Linear Anti-Sense 
Promoter-Containing 
First-Strand cDNA 



Ligase 



Strand Dts placement 



5\ 



Anti-Sense 




Circular Anti-Sense 
Promoter-Containing 
First-Strand cDNA 



R Rep"icSon e ■ Strand-Displacing DNA Polymerase 



FIG 24 (continued on next page) 



PREPARATION AND USE OF SINGLE-STRANDED TRANSCRIPTION 
SUBSTRATES FOR SYNTHESIS OF TRANSCRIPTION PRODUCTS 
CORRESPONDING TO TARGET SEQUENCES 
Inventor(s): Gary A. Dahl/Jerome J. Jendrisak/Elena K. Davydova/ 
Lucia B. Rothman-Denes/Svetlana Y. Gerdes 
Application No.: 
Docket Number: 3 1 0307.00003 



Rolling Circle Replication 
(continued) 



In Vitro Transcription on 
Second-Strand ssDNA 
Transcription Substrate 




Strand-Displacing DNA Polymerase 



N4 mini-vRNAP and 
Single-Strand Binding Protein 



Second-Strand ssDNA Transcription Substrate 




-www 



PROM 



